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So-vriet  ‘Science  P’^d  ernineering  has  once  again  won  ti-jo  brilliant 
victories  in  a  systc  ically  conducted  attack  on  space. 

On  the  mcming  of  12  September  1959  at  about  10  o'clock,  .loscow 
time,  a  powerful  multistage  rocket  took  off  from  the  launching  pad, 
carrjang  scientific-research  equipment  for  the  study  of  the  mccn  and 
cosmic  space  on  the  parh  of  the  rocket  fi'ora  the  earth  to  the  moon. 

After  it  had  once  reached  the  sky,  the  rocket  gradually  attained  the 
first,  then  the  second  cosmic  speed  and  finally  exceeded  it.  The 
trajectory  of  the  flight  was  selected  after  estimating  the  direct 
impact  of  the  space  rocket  and  the  moon  at  less  than  38-1/2  hours  after 
the  take-off. 

The  rocket  reached  the  surface  of  the  moon  on  lU  September  at  CO 
hours,  02  minutes,  2h  seconds,  Moscovj  time.  The  radio  sets  installed 
on  beard  the  rocket  arnounced  to  the  entire  world  the  completion  of 
the  greatest  step  in  the  conquest  of  space.  For  the  first  time  the 
creation  of  man^s  hands  according  to  the  vrill  of  its  creators  cut 
across  one  of  the  regions  of  space  and  reached  the  heavenly  body 
which  is  closest  to  us  —  the  moon. 


The  last  stage  of  the  space  rocket  weighed  l5ll  kg  [kilograms] 
(without  fuel),  including  the  weight  of  the  container  with  the 
scientific  and  radio-technical  apparatus.  The  total  weight  of  the 
scientific  and  measuring  apparatus,  xiith  the  power  sources  and  con¬ 
tainer,  was  390.2  kg. 

The  spherical  metal  container  was  hermetically  sealed,  filled 
with  nitrogen,  and  equipped  with  a  system  for  automatic  control  of 
the  heating  cycle.  After  the  rocket  had  been  put  Into  orbit,  the 
container  was  separated  from  the  last  stage  of  the  rocket  in  order 
to  ensure  more  favorable  conditions  for  housing  the  scientific  apparatus 


with  which  thsy  would  successfully  investigate  the  magnetic  field 
of  the  earth  and  noon,  the  radiation  belts  around  the  earth,  the 
intensity  and  variations  of  intensity  of  cosmic  radiation,  hea'/y 
nuclei  in  cosmic  radiation,  gas  components  of  inter-planetary  sub¬ 
stances,  and  meteoric  particles. 

Three  radio  transmitters,  iiiorking  on  five  frequencies,  v.'ere 
installed  on  board  the  rocket  in  order  to  transmit  to  earth  the 
results  of  scientific  measurements  and  operating  conditions  of  the 
measuring  and  radiotechnical  equipment  (temperature  and  pressure  in 
the  container)  as  well  as  information  on  the  movement  of  the  space 
rocket.  The  radio  transmitter  installed  on  the  last  srage  cf  the 
rocket  worked  with  coded  transmissions  lasting  from  0.8  to  1.5  seconds 
alternately  on  frec;uencies  20.003  and  19.997  mgts  [megacycles].  Radio 
ebserrations  of  the  flight  of  the  last  stage  of  the  rocket  as  well 
as  additional  scientific  information  about  the  intensity  of  cosmic 
radiation,  received  from  the  apparatus  on  board  the  final  stage,  were 
transmitted  on  the  radio  channel  of  this  transmitter. 

One  of  the  radio  transmitters  installed  in  the  container  worked 
cn  the  frequencies  19*993  and  39*986  mgts  viith  signals  in  the  form 
of  impulses  lasting  from  0.2  to  0.8  seconds  v;ith  a  pulse  repetition 
rate  of  10,15  gts  [hertzlj  the  other  radio  transmitter  worked  on 
the  frequency  133*6  mgts.  Both  radio -.transmitters  served  to  transmit 
to  the  grovind  telemetering  stations  the  data  of  the  scientific 
observations  carried' out  in  flight,  including  temperature  and  pressure 
inside  the  container.  Moreover,  constant  measurements  of  the  distance 
to  the  container  vjith  the  apparatus,  angular  coordinate  (tilt  and 
azimuth  angle),  and  the  radial  speed, of  the  container  (from  the  measuring 
point)  v/ere  transmitted  on  the  frequency  183.6  mgts. 

The  power  of  the  transmitters  on  board  the  rocket  made  It  possible 
to  receive  their  signals  not  only  with  the  basic  measuring  apparatus, 
but  by  a  large  number  of ■ radio  amateurs  and  radio  centers  in  the  various 
countries. 

In  order  to  observe  visually  the  movement  of  the  rocket  in  cosmic 
space,  apparatus  was  installed  on  the  rocket  in  order  to  create  a 
sodiuiTi  cloud  (artificial  comet)  at  an  earlier  designated  moment  of 
time  —  12  September  at  21  hours,  39  minutes,  U2  seconds,  Mescovf  time. 
Astronomical  observatories  in  Alma-Ata,  Byurakan,  Abastuman,  Tbilisi, 
S*'’’Hnabadj  and  in  many  other  cities  obsei’ved  the  artificial  comet  ak 
the  consteliacion  Aquarius  with  coordinates  which  were  very  close  to 
those  estimated.  Photographs,  obtained  with  light  filters  which 
separate  the  spectral  sodixrm  line,  made  it  possible  to  determine  tin, 
size,  stmeture,  and  development  at  the  time  of  the  sodium  cloud.  This 
formation  became  visible  after  its  size  had  reached  considerably  large 
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proportions,  ond  v;as  observed  for  5-6  minutes  with  maximum  clarity, 
and  approximately  equal  from  the  U-5th  star  magnitude.  The  sodium 
cloud  reached  600  km  in  diameter  upon  observation  by  the  Abastuman 
Observatory  in  the  Academy  of  Sciences  of  Georgia,  SSSR, 

Table  1  shows  a  calendar  for  the  movement  of  the  second  space 
rocket  indicating  the  approximate  time  values  of  the  main  events 
which  accompanied  this  historic  flighto 

A  special  automatic  measuring  complex  (sets  vjhich  were  placed  In 
various  points  of  the  USSR)  worked  successfully,  constantly  measuring 
the  parameters  of  the  mo\/ement  of  the  rocket.  The  actual  trajectory 
of  the  flight  was  continually  and  accurarelj^  specified  a ccording  to 
the  radio  measurements  of  the  current  ranges  aicd  angles  lAaich  deter¬ 
mined  the  position  of  the  rocket,  and  according  to  the  measurements 
of  the  radial  speeds.  The  results  of  the  measuring  and  the  deter¬ 
mination  of  the  elements  of  the  orbit  of  the  rocket  v;ere  computed  in 
a  coordination-computing  center  by  high-speed  electronic  computers, 
which  made  it  possible  to  predict  with  satisfactory  accuracy  the  move¬ 
ment  of  the  rocket,  to  compute  the  data  of  the  target  designations  and 
to  communicate  then  early  so  that  they  might  be  transmitted  to  all  the 
radio  sets  of  the  Soviet  Union. 

The  results  of  current  measurements  indicated  that  the  actual 
trajectory  of  the  movement  of  the  space  rocket  is  very  close  to  that 
which  had  been  estimated.  One  may  judge  this  by  the  final  result  — 
by  the  area  of  fall  of  the  carrier  on  the  moon.  The  computed  center 
of  the  area  of  fall  t^as  placed  on  the  center  of  the  lunar  disc  with 
selenographic  coordinates  OX  longitude  and  Cfi  latitude.  The  actual 
center  of  the  region  of  fall  has  selenographic  coordinates  0%  longitude 
and  30^  northern  latitude;  that  is,  it  was  placed  on  the  vertical  which 
divides  the  lunar  disc  in  half,  arid  approximately  SCO  km  to  the  north 
of  the  center  of  the  visible  disc  of  the  moon.  The  radius  of  the  area 
of  fall  is  about  200  km. 

Such  high  accuracy  in  maintaining  the  rocket  cn  a  set  orbit  v;as 
ensured  by  a  v;hole  series  of  measures,  tied  up  with  a  perfectly  worked 
cut  system  of  control  methods  of  switching  off  the  engine  assemblies 
of  the  rocket,  alc^ng  with  an  Insignificant  deviation  in  time  of  the 
take  off  of  the  rocket  from  the  optimum  designated  time,  the  develop¬ 
ment  of  methods  for  accurately  computing  the  trajccton'  of  the  movement 
of  the  rocket,  and  a  number  of  other  measures. 

The  pull  of  the  earth,  the  moon,  and  the  sun,  the  relative 
position  and  movement  of  these  bodies,  including  the  rotation  of  the 
eartii  around  its  a:cis,  were  taken  into  consideration  when  the  trajectory 
of  the  cosmic  rocket  was  computed  using  higt-spe’'’d  electronic  computers. 
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Moreover,  attention  was  paid  to  the  deviation  of  the  field  of  gravity 
of  the  earth  from  the  central  field  due  to  its  compression, 

TABLE  1 

Date  Distance  of  rocket  Chief  events 

(iloscow  time)  (in  thousands  of  km) 


from  earth  from  point  of 
impact  with 
moon 


12  SepteniLer 


10  hours 

0 

Launching  of  second  Soviet 
space  rocket 

15  hours 

70 

17  hours 

101 

18  hours 

112 

21  hours 

21  hours 

UO  minutes 

OJ  CO 

Sodium  cloud  formed  (arti¬ 
ficial  comet),  photographed  by 
a  number  of  observatories 

22  hours 

152 

13  September 

00  hours 

171 

3 

193 

ilore  than  half  way  to  moon 

6 

22U 

i'iore  than  two-thirds  of  vja^^  to 
moon 

9 

250 

12 

27h 

11$  [sic] 

293 

6  hours 

UO  minutes 

312 

65.2 

Rocket  entered  sphere  of  moon. 
Speed  of  rocket  2.31  km/sec. 

18 

322 

53.9 

-  u  - 


19 

330  ^ 

U5.5 

Speed  of  rocket  relative  to 
moon  is  2,33  km/sec. 

21 

3I'6 

28.6 

lU  September 

00  hours 

3U 

0 

Rocket  reached  surface  of  moon 

02  minutes  Speed  of  rocket  relative  to 

21;  seconds  moon  is  equal  to  3.3  km/sec. 


The  actual  moment  of  time  of  the  take-off  of  the  space  rocket 
deviated  from  the  e:rpected  time  by  only  one  second.  Such  high  accuracy 
can  be  evaluated  completely  only  when  all  the  complex  nature  of  the 
ground  aiid  shipboard  systems  which  v;ere  put  into  operation  in  order  to 
start  the  multistage  space  rocket  are  taken  into  consideration. 

The  target  area  of  the  carrier  with  the  scientific  and  measuring 
apparatus  was  located  in  the  v;cstem  part  of  the  Sea  of  Rain,  which 
adjoins  the  Sea  of  Serenity,  and  the  center  of  the  target  area  is 
between  the  crater  Archimedes  and  the  crater  Autolycus.  The  target 
v;as  determined  on  the  basis  of  the  continuous  measuring  of  the  elevaents 
of  the  actual  trajectory  of  the  movement  of  the  space  rocket  up  to  the 
very  moment  of  its  impact  with  the  moon  and  the  utilization  of  additional 
radio  technical  means  as  the  rocket  approached  the  lunar  surface.  The 
operation  of  the  radio  equipment  installed  in  the  carrier  ceased  the 
moment  that  it  came  in  contact  vrith  the  moon. 

Three  emblems  made  of  stainless  steel  with  a  picture  of  the  coat- 
of-arms  of  the  Soviet  Union  and  vrith  the  sign  "Union  of  Soviet  Socialist 
Republic,  September  1959,”  were  established  on  the  surface  of  this 
heavenly  body  in  honor  of  the  first  flight  to  the  mcon  made  by  man  in 
the  history  of  mankind.  Tv/o  erabieas (Sphere  and  Tape)  were  placed  in 
the  carrier  and  one  (Sphere)  in  the  last  stage  of  the  space  rocket. 
Special  design  measures  were  taken  to  ensure  the  preservation  of  these 
emblems  upon  impact  with  the  moon.  Future  astronauts  will  find  +he 
five-cornered  elem.ent  of  the  emblems  and  the  tape  emblem  in  the  area 
around  the  craters  of  Archimedes  —  Aristillus  —  Autolycus,  where  the 
container  with  the  equipment  landed  on  the  moon,  and  the  five-cornered 
ele.iient  of  the  emblem  in  the  region  vjhere  the  last  stage  of  the  space 
rocket  landed  cn  the  moon. 

In  order  to  pass  Judgment  on  general  laws  for  development  of  life, 
it  is  not  sufficient  to  know  just  the  development  of  the  form  which 
exists  on  earth.  This  can  be  done  by  studying  and  theorizing  about 
the  data  concerning  the  existence  of  living  forms  on  other  heavenly 


bodies,  but  these  living  forms  can  be  altered  by  earth’s  micro¬ 
organisms,  if  they  are  imported  to  one  or  another  cf  the  heavenly 
bodies  by  the  rocket  which  has  fallen  on  them.  In  oxder  that  this 
not  happen,  sterilization  methods  should  be  taken  to  prevent  the 
possibility  of  infecting  the  lunar  surface  with  earth's  micro¬ 
organisms. 

Since  there  is  an  exceptional  variety  of  manifestatiuns  of  the 
lower  forms  of  life  which  arc  knovm  to  us  on  our  planet  under  the 
most  and,  it  would  seem,  improbable  conditions  of  low  and  high  pressures 
and  temperatures,  and  also  when  there  is  a  laclc  of  o>^gen,  it  vrould  not 
be  surprising  if,  in  the  ground  of  certain  regions  of  the  moon,  the 
existence  of  the  simplest  micro-organisms  vjere  detected,  he  must  be 
ready  for  this. 

The  processing  of  the  results  of  the  investigations  is  evidence 
of  the  normal  functioning  of  the  scientific  and  telemetering  appairatus 
installed  in  the  carrier  of  the  space  rocket,  meticulous  and  time- 
consuming  processing  of  all  of  the  abundant  material  which  has  been 
obtained  must  precede  any  conclusions 'or  conjectures  drawn;  however, 
preliminary  decoding  of  the  data  of  the  telemetry  has  already  made 
it  possible  to  come  to  some  conclusions  that  are  extremely  important. 
Thus,  according  to  the  data  from  readings  of  the  magnetometer,  v/ithin 
the  limit  of  its  sensitivity  and  deviation  error,  stands  about  60 
grams  (there  vras  no  magnetic  field  on  the  moon  detected),  Measuring 
the  intensity  of  radiation  around  the  moon  did  not  cover  a  radiation 
belt  of  charged  particles,  Hor<rever,  the  four  ion  traps  of  the  carrier 
registered  current  amplification  as  the  rocket  approached  the  moon  at 
a  distance  of  approximately  10,000  km,  xirhich  can  be  explained  either 
by  the  existence  arou-id  the  moon  of  a  cloud  of  ionized  gasses  (lunar 
ionosphere)  or  by  the  presence  of  a  field  of  increased  concentration 
corpuscles  with  energies  of  scores  of  volts. 

An  i;mportant  contribution  to  experimental  cosmology  is  the  investi¬ 
gation  of  cosmic  radiation  and  its  streams  of  nuclei  of  helium,  car-bon, 
nitrogen,  o:ygen,  and  heavier  nuclei;  the  investigation  of  gamma  and 
X-ray  radiations  and  electrons  of  various  energies;  measurements  v;ithin 
the  radiation  belt  of  the  earth;  information  on  micro-meteorites;  and 
other  research  taken  on  the  travel  line  of  the  rocket  from  the  earth 
to  the  moon, 

"'e  must  extend  our  congratulations  to  Soviet  scientists,  designers, 
engineers,  techiaicians,  workers,  and  to  the  whole  collective  cf  partici¬ 
pants  in  the  creation  and  launching  of  the  second  Soviet  space  rocket 
to  the  moon:  and  send  our  greetings,  directed  along  this  line,  to  the 
Central  Committee  of  the  Communist  Party  of  the  Soviet  Union,  the 
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Presidium  of  the  Supreme  Soviet,  and  the  Council  of  ilinisters  of  the 
USSR,  of  the  Soviet  republics  and  foreign  countries,  as  cur  country 
once  again  has  \;on  a  new  brilliant  victory  in  the  struggle  for  the 
conquest  of  space, 

Ti^enty  days  after  the  rocket  reached  the  surface  of  the  moon, 
a  third  Soviet  space  rocket  was  launched.  The  chief  aim  of  the  flight 
of  this  space  rochet,  tAich  was  successfully  launched  from  the  pad 
on  h  October  1959  at  approximately  U  A.K,,  iloscou  time,  was  to  fly 
beyond  the  moon  to  photograph  the  side  of  the  lunar  sphere  vjhich  is 
invisible  from  the  earth  and  to  transmit  this  image  to  the  earth.  In 
order  to  ensure  a  svxift  flight  close  to  the  moon  and  to  be  sure  that 
the  rochet  is  cn  a  nevx  orbit  of  the  sputnik  of  the  earth  with  an  apogee 
of  approximately  one  half  a  million  kilometers,  the  trajectory  of  the 
flight  had  to  be  deformed  considerably  in  order  that  the  pull  of  the 
moon  might  be  utilisedc  The  unique  trajectory^  vrhich  was  selected  made 
it  possible  to  control  the  flight  of  the  rocket  (during  its  launcl'.ing 
and  its  return)  from  the  northern  hemisphere  of  the  earth,  v;here 
stations  were  located  for  observation  and  coCT'cnication  vjith  tne  rocket. 
Such  a  complex  trajectory  v;as  feasible  in  an  energetic  ratio,  h’ou- 
ever,  in  order  to  acco-iplish  this  it  v;as  necessary  to  increase  the 
accuracj^  of  the  rocket  on  orbit.  This  accuracy  was  reached.  At 
a  given  ncment  of  time,  the  rocket  fle;-f  a  set  distance  of  about  6, COO 
km  from  the  surface  of  the  moon,  having  a  scedvector. 

In  order  that  the  rocket  could  go  beyond  the  noon  and  return  to 
the  earth,  the  speed'-of  the  flight  was  taken  at  several  tens  of  meters 
per  second  less  than  the  second  cosmic  speed.  Therefore,  the  flight 
time  of  the  rocket  to  the  moon  (61  hours)  v;as  approximately  one  day 
longer  than  previous  flights,  made  vxith  a  speed  which  scmev;hat  exceeded 
the  second  cosmic  speed  with  a  hyperbolic  speed. 

The  flight  of  the  third  space  rocliet  took  place  with  only  an 
insignificant  deviation  from  the  computed  trajectory.  The  measuring 
elements  of  the  trajectory  hardly  varied  from  that  which  had  baen 
computed  beforehand.  The  accuracy  of  putting  the  rocket  on  a  set 
orbit  doubtless  made  it  possible  to  solve  positively  problems  in  the 
launching  of  Soviet  space  rockets  along  even  more  complicated  trajectories. 

Cne  should  kuicv;  that,  in  order  to  compute  the  trajectory  of  inter¬ 
planetary  flights,  the  accuracy  which  vxe  linov;  at  the  present  time  of 
astronomic  determinations  of  orbit  elements  and  movements  of  the 
heavenly  bodies  in  our  solar  system  is  not  sufficient.  Even  at  a 
given  beginning  stage  of  developnent  of  interplanetary  flight,  the 
proverbial  astronoiaical  accuracy  cannot  satisfy  the  requirements,  and 
our  knowledge  of  astronomy  constants  must  be  made  e^'en  more  accurate 
by  using  space  rockets. 
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An  automatic  intGrplanetarj'-  station,  detached  frcT;  the  final 
stage  of  the  rocket  after  it  vrent  into  the  planned  trajectory  and  the 
engine  asserrblies  suitched  off,  vras  installed  cn  beard  the  third  ccsnic 
multistage  rochet.  This  station  was  intended  for  broad  scientific 
research  in  space  and  vras  equipped  i;ith  scientific,  television,  and 
radio  equipment,  as  Hcll  as  syste-ns  for  adjusting  and  automatically 
controlling  the  heat  system.  The  scientific  aiid  radio  equipment  on 
board  was  electrically  fed  from  solar  batreries  and  chemical  current 
sources. 

The  weight  of  the  last  stage  of  the  rocket,  without  cpeiating 
reserve  of  fuel,  was  1553  kg;  the  weight  of  the  useful  load  —  535 
kg  —  was  made  up  of  the  weight  of  the  automatic  interplanetary 
station  (37355  and  the  weight  of  the  measuring  eq-uipmcnt  v'ith 
the  pewer  sources  (156,6  kg),  housed  in  the  final  stage  of  the  rocltet. 
The  shape  of  the  station  was  a  cylinder  v/ith  spherical  bottoms;  the 
mamimun  cross  section  measured  1.2  ;a,  the  length  —  1,3  la  (vjitheut 
antennas) . 

Scientific  information  and  I'esults  of  the  measuring  of  the  r.rvc- 
ment  parameters  of  the  automatic  interplane  tan/  station  x^ere  trar.s- 
mitted  by  tvjo  radio  transmitters,  working  on  frequencies  3'^. 936  and 
183,6  ngts.  At  the  same  time  the  element  of  the  orbit  of  the  inter- 
planetar,^  station  was  controlled  through  a  radio  link  x-xith  a  frequency 
f  183.6  mgts.  The  signals  of  the  transmitter,  on  the  frequency 
39.986  ngts,  were  impulses  which  varied  from  0,2  to  0,8  seconds  -with 
a  repetition  rate  of  1  +  0,l5  gts.  The  approximate  t;^  values  of  the 
flight  of  tk.e  rocket,  aTong  with  the  indication  of  the  distance  from 
the  earth  and  the  moon  and  with  a  summary  of  the  chief  events  Xirhich 
tool:  place  during  the  flight,  are  shox-m  in  Table  2, 

Operating  periods  lasting  from  one  to  four  hours  for  the  trans¬ 
mission  of  information  from  cn  board  the  automatic  interplanetary 
station  was  carried  out  daily  from  the  i'tii  to  fne  9th  of  October,  and 
then  less  frequently,  along  an  established  program  of  observations. 

The  operation  of  the  equipment  on  beard  was  directed  from  the  earfn, 
from  a  ccordinati on-computing  center.  The  paraneters  of  the  rocket 
xrere  measured  by  an  automatic  measuring  complex,  x-.’hose  ground  stations 
were  located  at  various  points  in  the  USSR. 

The  preliminar}’’  processing  of  the  telemetering  measurements  is 
evidence  of  the  nonal  functioning  of  the  equipment  for  scientific 
research,  the  systems  of  heat  regulation,  and  the  power  supply  of  the 
automatic  interplanetary  station.  The  temperatures  and  pressure  inside 
the  station  were  normal.  The  basic  equipment  of  the  automatic  inter¬ 
planetar/  station,  intended  for  photographing  the  other  side  of  the  moon 
invisible  to  the  earth,  worked  normally. 
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TABLE  2 


Cate 

Distance  of 

roch.et 

Chief  events 

(Moscov/  T  iae) 

(in  thousands  of  lea) 

frov.i  earth’s 

fron  neon’s 

surface 

surface 

L  October 

r, 

Launching  of  third  Device 

soacc  rocket,  healing  -'nto 

trajectoryj  and  separvticr.  oi 
autonatic  interplanetary 
station  fren  rocl'.et. 

13  hours 

103 

T:  hours 

iLh 

3'  October 

12  hours 

OE" 

Autcr^a'ic  station  has  passed 
t’.ro-'tl.irds  of  uay  tc  xuntr 
erbit. 

20  hours 

2CU 

6  October 

17  hours 

21  ciinutes 

c 

luto.'.atic  station  has  passed 
nini.aum  distarse  fren  veen's 
surface,  egual  to  biO'J  -'r.. 

20  hours 

372 

13 

Autcr.atic  staticn  reacl.es 
part  of  lunar  sphere  invisible 
to  earth 

7  October 

6  hours 

30  riinutes 

/•  r-' 

A 'ter  operatier  of  orientation 
nechanis:'.  a  series  of  photos 
of  the  reverse  5 ide  of  lunar 

1  .e. ;  i  S'; Die  re  i  s  I'.r  do . 

20  hours 

L17 

126 

0 


TA3LD  2  (continued) 


6  October 


20  hours  ULo 


235 


Autort':atic  station,  circiinc 
the  noon,  has  loft  the  sphere 
of  its  pull  and  noves  tco.-ar ' 
its  agogee  at  a  speed  ci  0, 

Inn  ner  second* 


9  October 

20  hours  Ucu 

10  Oc  tober 

22  hours  ii?'-!- 

Li3  minutes 


12  Cot  peer 

20  hours  556 

13  Oc  toiler 

20  hours  339 

1 6  October 
20  hours  267 


Automatic  station  reached 
v;ith  speed  of  0.1;.  h.n/sec . 
uithir.  6  days  1.9  hours  after 
launching. 


Speed  of  station 
^'-0.9  kn/sec. 


Speed  of  station 
---'1.2  kiTi/sec. 


17  October 

20  hours  166  of  ntatiun 

---'1.7  km/sec  . 


18  October 

19  hoiu'S  1.1 

50  minutes 


Automatic  statior  reached 
perigee  with  speed  of  3.91 
ioTi/sec. 
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The  interplanetary  autonatic  station,  on  6  October  at  1?  hours 
21  minutes,  reached  a  iiunimura  distance  from,  the  surface  of  the  moon, 

Ciid  then  ’..’ent  beyond  the  mccn  passing  to  the  side  v;hich  is  invisible 
to  the  eart.h.  After  the  automatic  station  had  reached  the  other  side 
of  the  I'loon  and  v;as  located  at  a  Si;.all  angle  to  the  line  ccrnecting 
the  moon  and  the  sun,  vjhich  illuminates  about  7C/o  of  the  invisible 
side  of  the  raoon,  the  mechanism  for  adjusting  the  station,  v:hich  guided 
t\'o  long-focusing  (200  and  ^00  mm)  lens  cf  its  protogrsphic  equipment 
cr.  the  l-ui".ar  surface,  was  put  into  operation.  The  adjusti.ng  system 
consists  of  solar  and  lunar  optical  data  units,  gyroscopic  data  units, 
logical  electronic  equipment,  and  control  engines ^  After  the  station 
vas  automatically  adjusted,  a  large  series  of  photographs  vras  made  in 
the  ccurse  of  ':.0  minutes  on  tuo  different  scales  m/ith  a  diverse 
cr.pcsition  on  a  special  35  nn  film.,  In  addition  to  this,  the  distance 
0  t''.e  moon  i:as  approximately  one-sixth  of  the  distance  cf  the  m.ocn 
ren  the  earth.  The  negative  film  vras  automatically  developed,  fix.ed, 
and  dried  under  cenditiens  of  vjcightlessness.  Steps  i;ere  taken  to 
preserve  the  photographic  materials  under  cosmic  illumination  cen- 
ditions,  The  image  'mas  tra,: emitted  upon  command  from,  tiie  earth  cn 
m\:o  schedules;  slot;  —  at  great  distaiaccs  (up  to  Lt70,OCO  and 

sxift  “  near  tiie  perigee.  The  max:mu.m  n'mfocr  cf  lines  in  the  frame 
of  the  half-tone  of  the  televised  picture  reached  1,000,  The  s’.cnals 
of  the  televised  picture  of  the  mccn  uere  fixed  b’/  ground  receiving 
points  using  various  eq-uipment  for  film,  for  the  magnetic  tape,  and 
electro-chsx.ical  paper,  and  in  the  skiatrons. 

The  photograph.s  v'ith  negative  film,  i;hich  automatically  rcv;ound 
frame  after  frame  up.or.  command  frem  the  earth,  v;ere  successfully 
televised  tc  the  ground  and  made  it  possible  to  effect  this  experiment 
r':.i.:h  vras  unprecedented  in  the  histoiy  of  mankind, 

A  picture  of  t!’C  reverse  side  of  th.e  moon  '/iiich  is  i.nv'sible  fion 
the  earth  was  received.  One  more  cover  fell  from  the  seci'ets  of  the 
universe. 


The  total  voluc’.e  of  scientific  infor.iation  received  from  on  board 
tl  .c  s  Inti  on  alono  charnels  v;hich  included  the  picture  area  of  the  moon, 
rx-evhat  exceeds  the  volume  of  iniorr.iation  obtained  from  the  first  and 
.'■ecor.d  .Icvict  space  rocket. 

As  trie  auto  :atic  station  moved  further,  it  r;ent  into  the  erbit  of 
the  earti'.-s  satellite  uith  an  apegee  of  i'80,500  Irm,  a  perigee  of  k7,!?C0 
i'.  :  (distances  given  .from  the  center  of  the  earth)  and  a  revolution 
period  of  is  days. 
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The  earth  vras  presented  iv'ith  a  new  satellite  with  an  unusually 
high  perigee  and  apogee.  If  the  third  Soviet  sputnik  completes  15 
revolutions  around  the  earth  per  day,  then  the  new  satellites  will 
make  one  turn  every  16  daysj  that  is,  it  will  have  a  2h0  times  longer 
period' of  revolution. 

Despite  the  exceedingly  high  perigee  and  apogee,  the  nex^  satellite 
will  not  last  forever.  Moreover,  it  will  not  last  a  long  time  and  it 
xiTill  exist  very  likely  only  about  one  half  year,  since  the  unusual 
elongation  of. the  orbit  will  result  in  a  significant  disturbance  on 
the  side  of  the  sun,  as  a  result  of  which  the  apogee  vjill  grow  and  the 
perigee  diminish  until  the  satellite,  in  time,  enters  the  dense  la^'ers 
of  the  earth's  atraosphere  and  bums  up,  (On  the  first  revolution,  the 
apogee  was  equal  to  U80,500  km  and  after  16  days  (26  ri';;tober  at  22  hours 
U3  minutes)  on  the  second  convolution  the  interplanetary  station 
reached  an  apogee  of  U8'9,100  km.)  As  it' approaches  the  moon,  disturbances 
are  possible  -on  subsequent  ccnvolutions  vfhich  Xiiill  either  lengthen  the 
period  of  existence  of  the  station  or  it  viill  decrease  it,  depending 
upon  the  nature  of  the  approach.  The  trajectory  measurements  and 
computations  make'  it  possible  to  feel  that  the  automatic  interpianelan'' 
station,  revolving  around  the  earth  in  orbit  close  to  the-  ellipse  x/ith 
an  apogee  of  about  500,000  km,  will' complete  eleven  revolutions  and  at 
the  end  of  March  or  the  beginning  of  April  I960  will  enter  'the  dense 
laj'ers  of  the  earth's  atmosphere  and  bum  .up,  - 

The  tendency  to  photograph  a  possibly  larger  part  of  the  unknown 
surface  of  the  moon  during  this  photography  x-rould  lead  to  the  necessity 
of  photographing  almost  all  of  the  illxjminated,  disc,  when  the  pictui'e 
has  the  least  contrast.  Therefore,  the  processing  and  study  of  these 
photographs  presents  definite  difficulties  and  demands  a  great  deal  of 
tine. 

The  Soviet  people,  as  the  first  discoverer,  reserve  the  right 
to  name  the  mountains  and  valleys,  craters,  and  cirques  of  the  opposite 
side  of  the  moon.  In  a  nev;ly  constructed  map  there  Xirill  no  longer  be 
a  ”Sca  of  Cold,”  nor  "Ocean  of  Storms,"  nor  "Lake  of  the  Dead."  nor 
"Harsh  of  Sleep,"  nor  "fersh  of  Decayr"  Uorld  peace,  friendship  and 
progress  —  these  arc  the  banners  which  the  Soviet  people  xiiave. 

The  Committee  of  the  Academy  of  Sciences  of  the  USSR  for  naming 
formations  on  the  opposite  side  of  the  moon,  vindcr  the  chairmanship 
of  member-correspondent  of  the  All  [Academy  of  Scieaces]  USSR,  A,  A. 
Mikhaylov,  began  its  activities.  Thus  we  nov/  have  the  Soviet  Momtaln 
Range,  the  Moscoxi  Sea  with  the  Bay  of  Astronauts,  the  Sea  of  Dreanis, 
the  craters  of  Tfiolkox/skly,  Lomonosov,  Joliot-Curi'e. 
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A  number  of  formations  located  on  the  very  edge  of  the  lunar 
disc  visible  from  the  earth  and,  therefore,  one  with  a  strongly  dis¬ 
torted  perspective,  were  obtained  in  the  photographs  practically  without 
any  distortions  at  all,  and  this  made  it  possible  to  establish  their 
actual  forra  and  size.  This  refers  to  the  Kuraboldt  Sea,  the  Sea  of 
Waves,  and  particularly,  the  Mare  Marginis,  the  Sea  of  Smyth,  and  the 
Southern  Sea,  v/hich  has  an  extension  on  the  surface  of  the  moon  not 
seen  from  the  earth, 

Cn  the  photographs,  made  from  on  board  the  interplanetary  station, 
there  are  also  objects  seen  from  the  earthj  this  makes  it  possible  to 
tie  up  objects  observed  for  the  first  time  to  those  already  knovjn  to  us 
and  must  determine  their  selenographic  roordinates. 

The  processing  and  study  of  the  materials  of  the  televised  trans¬ 
mission,  received  from  the  automatic  interplanetary  station,  has  con¬ 
tinued.  The  essential  difference  in  the  relief  of  the  lunar  surface 
of  the  reverse  side  of  the  moon  from  that  seen  from  the  earth  has  been 
unexpected.  The  newly  discovered  surface  of  the  noon  bears  a  continental 
nature  aaid  has  few  seas. 

The  distribution  of  the  objects  on  the  visible  side  of  the  moon, 
which  has  appeared  In  the  preliminary  study  of  the  photograph  obtained 
from  on  board  the  automatic  inteirplanetary  station,  is  shown  in  the 
inset. 


The  third  Soviet  space  rocket  was  laxmehed  too  years  to  the  day 
from  the  first  artificial  earth  satellite.  For  the  two  years  from  the 
first  break  through  into  space,  Soviet  science  and  technology  trod  the 
triumphal  path  of  victory. 

The  launchings  of  the  three  Soviet  rockets  in  1957-19S8,  which  was 
crovcied  by  their  entrance  into  the  orbit  of  the  heavy  earth  satellites, 
TiTere  devoted  to  the  study  of  the  properties  of  the  outer  layers  of  the 
atmosphere  of  the  earth  and  the  cosmic  space  adjacent  to  it.  Each 
subsequent  one  of  these  three  satellites  was  heavier,  rose  higher,  and 
flew  further  than  the  preceding  one,  and  was  better  equipped  with 
scientific  equipment  (see  Table  3). 

In  19^9,  the  USSR  launched  three  space  rockets  for  the  purpose  of 
studying  the  moon  and  the  space  adjacent  to  it:  on  the  2nd  of  January 
—  a  flight  into  the  region  around  the  moon  entering,  on  the  7th  and  8th 
of  January,  the  orbit  of  the  perpetual  solar  satellite;  on  the  12th-lUth 
of  September  the  flight  reaching  the  moon,  and  on  the  Uth  of  October  ~ 
the  flight  around  the  moon  entering  the  orbit  of  the  earth’s  satellite 
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TABLE  3  (Left  side) 

Name  of  Sov.  Date  of  Ueight'^'’  Form  and _ Orbit  elements'^’^  (beginning) 
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around  the  earth— 
approxi.iiatcly  half  of 
year  [6  nos]. 


with  an  apogee  75,000  km  larger  than  that  of  the  moon  (see  Table  h). 

Up  until  the  present  time,  the  moon,  as  well  as  other  heavenly  bodies 
far  from  us,  was  studied  only  by  remote  visual  methods  and  by  photo¬ 
graphic,  photometric,  thermometric,  spectromctric,  polarimetric,  and 
radio  astronomical  methods.  However,  the  possibility  of  these  methods 
is  extremely  limited.  Astronomical  observations  of  heavenly  bodies  are 
limited  to  a  very  great  degree  by  the  influence  of  the  earth-s  atmos¬ 
phere.  It  is  knoTm  that  due  to  the  fact  that  the  optical  heterogeneity 
of  the  earth’s  atmosphere  distorts  the  pictures,  it  is  not  possible  to 
utilize  optical  instruments  to  the  fullest  extent.  Enlargements  of  less 
than  500  times,  and  up  to  1,000  ~  in  exti-«mely  rare  cases  —  are 
usually  used  both  in  powerful  instruments  as  vrell  as  in  the  weaker 
instruments.  At  the  very  same  time,  the  optics  of  the  instruments  make 
it  possible  to  enlarge  it  many  times  larger  (for  the  large  instruments 
—  tens  of  times). 

The  influence  of  the  earth’s  atmosphere  also  limits  the  possibility 
of  spectroscopic  and  other  research  methods  in  astronomy. 

The  construction  of  a  heavj-,  well-controlled  artificial  earth 
satellite,  equipped  with  a  strong  telescope  with  automatic  remote  homing, 
could  open  the  curtain  which  for  centuries  has  concealed  the  cosmos 
from  the  eyes  of  man. 

One  must  not  overlook  the  fact  that  these  very  same  curtains  remain 
on  other  planets  in  the  atmosphere.  In  the  first  place,  this  concerns 
Venus  and  the  giant  planet.  Only  the  space  rocket  surveyors,  which 
have  penetrated  the  mass  of  such  an  atmosphere,  will  be  able  to  communi¬ 
cate  to  us  the  details  of  the  construction  of  these  planets.  The 
transparent  atmosphere  of  Mars  makes  it  possible  to  study  immeasurably 
better  its  surface  by  using  a  telescope,  installed  on  the  artificial 
earth  satellites.  Mars,  or  on  interpl^etary  rocket-surveyors. 

The  construction  of  an  observatory  outside  the  earth  will  result 
in  a  tremendous  jump  in  the  development  of  astronomy.  There  is  no  doubt 
of  the  expediency  of  constructing  a  constant  astronomical  observatory 
in  a  heavily  controlled  earth  satellite.  However, it  is  necessary  to 
provide  for  high-grade  transmittal  of  images  on  film  from  the  observatory 
to  the  earth.  Every  distortion  dijring  transmission,  for  example  a 
television  transmission,  can  essentially  lower  the  advantages  of  an 
outer-space  observatory  or  even  bring  its  importance  to  nil.  Regular 
delivery  of  csissetes  with  photo  materials  is  very  desirable.  In  the 
case  of  television  transmittal,  it  is  necessary  to  ensure  the  nvimber  of 
lines  in  a  frame,  which  measures  at  the  most  several  thousand,  which 
would  be  quite  technically  possible  if  the  photographs  were  transmitted 
by  television.  Moreover,  the  necessary  length  of  the  transmission  of 
each  picture  is  quite  long. 
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In  connection  with  the" development  of  Socket  te'chnojogy,  science, 
at  the  present  time,’  has  closely  approached  the  problem  of  direct  study 
of  the  heavenly  ;bodies»  :  -  . V 

Such  development  of  rocket  technology  has  raade'not  onjy  is^onomy 
bit  astrophysics  .an  - e^iperiflicntal  science.  It  is  just,  th|.s  ci reams tance 
which  is  the  mos t • important  result  of  the  recent  achievement  in  the 
field  of  research  •  into  space  and  other  heavenly  bodies,  and.. this  was 
the  chief  aim  for 'the  fur'ther  development  of  rocket  methods  of '  research. 

But  one  should  not-  think,  therefore,  that  the  flight  of!  into 
cosmic  space  is  a  tnique  or  the  primary  task,  Tnis  flight,  vihich  will 
undoubtedly  take  place  after  research  into  cosmic'  sj^ce  using  automatic 
rockets  is  sufficidnt  for  ensuring  safety,  will  by  itself  become  .a 
definite  stage  in  the  study  of  the  cosmos,  tied  up  with  the  solving  of 
problems  which  cannot  be  done  using  automatic  e;5uipment,.  „ 

Industrial  use  of  the  material  resources  of  other  heavenly  bodies 
and  the  "interplanetary  tourism"  at  the  present  time  can,  hardly  be 
vievjed  as  realistic’ or  even,  at  the  most,  economically  feasible,  which 
W'ould  force  us  to  approach' this  problem  from  another  point  of  view. 

One  can  suppose  also  that'  even  after  the  flight  of  man  has  'been 
accomplished,  the  role  of  automatic  rockets  in  the  investigation  of  the 
cosmos  and  of  other  heavenly  bodies  x-iill  remain,  as  before,  a  very 
large  and  ii^portant" ‘event.  In  conformance  i^ith  the  whole  tendency  to 
increase  the  role  df  automatization  in  production  in  scientific  processes, 
automatic  rockets  will  be  perpetual  aids  to  man  in  the  investigation 
of  the  universe,  in  effecting  various  stages  of  this  research. 

For  e:cample,  when  the  flight  from  the  earth  to  the  moon  with  a 
good  landing  and  return  to  the  earth  is  accomplished,  it  is  feasible 
to  make  the  launching  of  the  rockets  from  ear'eh  and  their  entrance  into 
the  trajectory  of  the  flight  to  the  moon  completely  automatic,  but  also, 
the  flight,  including  a  soft  landing  on  the  lunar  su.rface  which  would 
demand  special  accuracy  in  order  to  avoid  damage.  But  this  refers  not 
only  to  rockets  without  a  crew  when  no  other  solution  exists,.  At  the 
modem  level  of  the  development  of  electronics  and  roc'net  technology, 
there  is  no  necessity  for  man  to  tmst  his  execution  of  the  responsible 
and  complex  maneuver  of  a  good  landing  on  heavenly  bodies.  Moreover, 
an  automatic  guidance  system,  whirh  utilized  a  radio  altimeter,  a 
computer,  and  other  instr^jments,  would  make  landing  incomparably  safer, 
better,  and  vjith  les€  expenditm-e  of  fuel.  Along  this  same  principle, 
it  is  expedient  to  make  the  launching  from  the  moon  completely  automatic 
and  the  landing  on  earth  Vhen  the  rocket  returns,  depending  upon  the 
content  of  the  efficien't  load  of  the  rocket. 
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The  high  speeds  and  accelerations  of  the  flight,  uhich  dein.and  si/ift 
acceptance  of  the  best  solution,  the  complexity  of  the  c irc’jnstances, 
the  inadmissibility  of  error,  and  the  inpcrfection  of  the  possibilities 
of  a  human  pilot  exclude  manual  guidance  of  the  rocket.  The  flight  to 
the  noon  and  return  to  earth  will  probably  be  executed  autoraatically 
according  to  a  program  earlier  computed  on  earth  and  would  be  automatically 
corrected  in  the  process  of  flight,  Without  exception  this  correction 
will  be  determined  in  a  ground  computer  center  having  radio  connunication 
with  the  rocket  aird  tracking  its  flight.  One  should  k.eep  in  mind  that 
the  landing  system  of  the  rocket  on  the  moon  must  act  autonomously  frora 
the  instr’j-aents  on  board  inasiiiuch  as  the  distance  of  the  moon  from  the 
earth  requires  2,6  seconds  just  to  transmit  radio  signals  the  moment 
an  answer  to  a  question  is  sent.  In  order  to  ensure  a  successful 
landing,  high-speed  guidance  systems  must  be  measured  to  h'ondreds  of 
parts  of  seconds. 

It  is  possible  that  even  the  area  which  is  suitable  for  landing 
the  roc!jet  can  be  selected  by  the  use  of  automatic  equipment,  installed 
on  board  the  rocket  and  guided  03'  a  braking  rocket  engine  as  it 
approaches  the  lunar  surface. 

Just  v/hat  practical  significance  can  space  rockets  have  in 
investigation  and  how  can  they  be  effected?  This  question  bothers 
the  majoritj'’  of  people  at  the  present  time.  Of  course,  it  is  difficult 
new  to  grasp  all  the  possible  prospects  vrhich  could  develop  before 
science  after  this  material  v;hich  has  alreadjr  been  obtained  has  been 
processed  and  studied,  as  viell  as  that  material  vrtiich  can  be  received 
in  subsequent  experiments  —  the  p'.ajority  here  can  reach  quite  an 
unexpected  amount.  The  value  of  space  investigation  can  be  repre¬ 
sented  in  the  follovring  v;ay» 

To  begin  with,  detailed  and  thorough  investigation  of  other 
heavenly  bodies  in  conjunction  with  space  and  geophysical  research 
will  give  experimental  data  for  checking  cosraogenic  concepts  v;hich  exist 
at  the  present  time,  make  it  possible  to  obtain  reliable  material  for 
judging  the  origin  and  evolution  of  all  the  bodies  of  the  solar  system. 
There  is  no  doubt  that  this  will  be  exceedingly  important  for  the  most 
effective  utilization  of  the  natural  resources  of  our  planet,  and  for 
knowledge  of  the  elemental  forces  of  nature.  Thus,  as  we  see,  a 
''reverse  communication"  can  easily  take  place  during  cosmic  research, 
and  "heavenly"  interest  in  science  can  completely  serve  the  "earthlj^" 
needs  of  man. 

It  is  quite  evident  that  from  this  point  of  vlexiT  the  study  of 
the  moon  is  of  exceptional  interest.  There  is  reason  to  suppose  that 
the  moon  has  its  origin  in  common  with  the  earth,  and  that  it  separated 
from  the  earth  in  the  beginning  stage  of  its  evolution,  Frora  the 
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astronomical  point  of  view,  the  earth  and  moon  can  be  examined  as  a 
dual  planet  Inasmuch  as  the  relationship  of  their  size  is  closer  than 
for  other  planets  and  their  satelliteSc  It  has  been  assumed  that 
evidence  of  the  break  of  the  moon  from  the  earth  is  the  ratio  of  its 
average  specific  gravities^  that  of  the  moon  is  much  less  than  tfiat 
of  the  earth.  In  order  to  judge  this  better,  it  is  necessary  to  kisow 
the  structure  of  the  moon  and  the  processes  x^hich  take  place  in  its 
Interior,  xjhich  can  be  done  both  by  the  direct  study  of  the  lunar 
interior,  as  well  as  by  indirect  metheds,  Cixe  ci  these  indirect  ' 
methods  is  the  study  of  the  lunar  atmosphere,  which  was  detected  as 
a  result  of  observations  of  the  stars,  which  emit  radio  waves  along 
with  a  visible  light,  (At  the  moment  that  the  rocket  approaches  the 
edge  of  the  lunar  disc,  the  pictures  of  the  stars,  obtained  through 
radio  telescopes  and  optical  instruments,  break  apart.  This  can  tak*' 
place  only  where  there  is  an  ionized  atmosphere  aro'und  the  moon,) 

The  result  obtained  from  the  second  space  rocket,  which  detected  an 
accuinulation  of  ionized  particles  around  the  moon,  confirms  the  deduction 
that  atmosphere  exists  cn  the  moon.  The  atmosphere  of  the  mocn  is 
extremely  rarefied  even  corapared  with  the  upper  layers  of  the  earth’s 
atmosphere. 

’.'hen  the  noon  is  small,  the  existence  of  such  an  atmosphere  can 
be  explained  only  by  the  v;cight,  the  high  specific  gravity  of  fne 
components  of  its  gases  (for  example,  those  x’hich  have  the  gases 
radon  and  xenon),  as  v;ell  as  the  constant  entrance  of  gases  from 
the  interior  of  the  noon  and  by  their  separation  merits  as  a  result 
of  some  one  or  another  process. 

In  any  case,  knowledge  of  the  composition  of  the  atmosphere  of 
the  moon  is  very  important  both  from  the  point  cf  view  cf  a  stuchy', 
and  from  the  point  cf  view  of  obtaining  material  learning  about  its 
evolution.  One, should  note  that  the  composition  of  the  moen's  atmosphere 
will  be  altered  by  products  cf  earth  origin  just  like  the  influence  of 
the  earth*s  micro-organisms  as  a  result  of  rockets  landing  on  the  mocn. 
The  analogy  is  not  ccmplete  inasmuch  as  contaminatirn  of  the  atmosp’iere 
of  the  moon  by  gases  of  earth  origin  is  temporary,  since  thej/-  are  very 
vclacile  due  to  the  fact  that  the  force  of  the  moon's  pull  is  very  small. 

The  landing  of  the  second  Soviet  space  rocket  on  the  mocn  dM  not 
cause  any  noticeable  alteration  in  the  composition  of  the  lunar  atmos¬ 
phere.  bven  if,  as  a  result  of  the  blox>f,  part  cf  the  material  of  the 
rocket  and  lunar  rod:  evaporated  at  the  place  of  impact,  then  the 
products  of  this  evaporation,  under  normal  lunar  conditions,  will  be 
extremely  fine  particles  of  a  hard  substance. 
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The  method  for  studying  the  nioon,  v/hich  excludes  the  possibility 
of  int'oducing  earth  gases  into  its  atmosphere,  is  the  study  using 
artificial  satelliteso  The  insignif icant  density  of  the  lunar 
phere  makes  it  possible  to  place  the  orbits  of  these  satellites  as 
close  as  one  wishes  to  the  surface  of  the  moon,  and  the  time  of  their 
existence  can  be  very  long.  The  scientific  program  of  the  e'-eperiments 
placed  in  these  satellites  can  include  both  a  detailed  study  of  the 
surface  of  the  moon  and  its  physical  properties,  using  variov.s  optical 
and  radio  physic  methods,  as  well  as  the  study  of  the  surrouriding  area 
of  the  mooii  and  of  its  atmosphere.  Therefore,  in  order  to  systematically 
observe  aid  study  the  moon  and  its  surrnv’.nding  cosmic  space,  it  is 
expedient  to  build  moon  satellites,  equipped  u'ith  an  autcnatic  scientific, 
television,  and  radio  telemetering  station. 

The  investigation  of  the  phg^sical  properties  of  the  moon  and  its 
surrot.nding  area  using  artificial  satellites,  besides  those  worthwhile 
qualities  mentioned  above,  has  ceicain  essential  defects.  The  first 
of  these  consists  in  the  fact  that  the  study  of  the  surface  of  the  moon 
and  its  interior  thrill  be,  all  the  same,  indirect,  an'",  not  fre'<  from  the 
various  assumptions  and  premises.  The  second  lies  in  the  f.sct  that 
using  the  satellites  it  is  difficult  to  receive  continuous  mcaouicments 
in  time  (or,  as  they  say  in  geophysics,  tiiie  van.oticns)  cf  some  one  or 
another  parai.cter  at  a  definite  point  of  the  lunar  surface.  One  and/or 
tr.e  other  v/ill  be  eliminated  in  case  the  automatic  scientific  stations 
are  delivered  to  the  moon  without  impact.  Conducting  investigations  ox 
such  a  t;;,.'pe  will  be  most  effective  if  along  with  decisions  concerning 
the  problems  of  delivering  scientific  equipment  to  the  moon,  th'’ 
problem  of  its  return  to  the  earth  is  also  solved.  It  ’S  cifficulm  to 
foresee  the  entire  scientific  program  of  invest’ gouions  of  this  tgqxe. 

One  can  suppose  that  a  percuss  ionless  lawm-'ning  at  various  areas  of 
the  mcon  of  a  lone  term  or  continuously  operating  auiomatic  stations 
v.'ith  scientific-research,  television,  and  radio  telemetering  apparatus 
will  make  it  possible  to  deteraine  the  heat  cycles,  levels,  and  composi¬ 
tions  of  various  radiations  which  exist  on  the  surfac.;  and  in  the  ground, 
t.:  detenmne  the  composition  and  stricture  of  the  lunar  rock,  and  to 
carry  out  a  rrmber  of  other  investigations  in  a  bi'cad  program. 

Thus  the  study  of  the  micro-relief  of  the  lunar  surface  also  strx.ds 
before  us,  ''e  must  not  eliminate  the  possibility  that  the  surface  of 
the  moon,  even  in  the  areas  cf  the  calmest  relief,  vihich  are  named 
'’seas,''  "bays,”  "lakes,"  and  "marshes,"  is  speckled  with  fissures, 
hollows,  and  covered  with  protr-jiioerances ,  both  large  in  width  and 
expanse,  as  well  as  fine  particles,  which  present  a  danger  i-;hen  the 
rocket  with  the  automatic  station  lands.  There  are  also  assumptions 
that  the  lunar  surface  is  cowred  with  a  deep  layer  of  very  fine  dust 
in  which  the  rockets  will  s’obmcrgc. 


In  ord^^r  to  ensure  that  the  automatic  scientific  stations  land 
softly,  the  soft  landing  with  a  shock-absorbing  chassis  I'Jith  rr 
operating  brcalc  engine  must  be  unconditionally  worked  out. 

Knov;lecIgc  of  the  composition  and  mechanical  properties  cf  the 
luiiar  soil,  selection  of  areas  suitable  for  a  safe  vertical  landing 
of  the  rockets,  and  "Anowlcdge  of  the  micrO'>relicf  of  these  areas  makes 
it  possible  to  construct  correctly  shock-aljs orbing  lancing  gear.  These 
same  landing  gears  can  serve  for  a  vertical  launching  ci  the  automatic 
rov.nct  back  to  earth  along  with  delivery  of  samples  of  lunar  ro^k  to  the 
earth's  surface,  buch  flights  of  tiic  rocket  prospectors,  with  the 
purpose  of  v.’orVting  out  a  soft  landing  ana  return  launching,  must 
precede  an  expedition  of  the  moon. 

Tne  insignif  ■  ant  density  of  the  lunar  atraosphere  does  not  make 
it  possible  to  use  it  for  slowing  dovjn  roc/.ets]  therefore,  tlie  only 
method  f  -r  effec'  ing  a  soft  landing  is  to  use  the  rocket  engines  for 
this  purpose-  This  cari  unconditionally  lead  to  a  temporary  con¬ 
tamination  of  the  .lunar  atmosphere  with  conbusticn  products,  which 
must  be  taken  into  consideration  during  the  planning  of  the  experiment^ 
It  is  also  necessary  to  keep  in  mind  that  vjhen  the  automatic  s'-ientific 
station  makes  a  soft  landing  the  surface  of  the  moon  at  the  point  of 
landing  v;ill  be  destroyed  and  sprayea  with  incandescent  gases,  expelled 
from  the  nozzle  of  the  jet  engine  v;hich  is  used  for  braking  when  the 
rocket  comes  Tovm.  As  a  consequence  of  this,  the  analysis  of  the 
composition  and  structure  cf  the  lunar  soil  and  micro-relief,  directly 
on  the  landing  spot,  will  not  give  time  information  about  its  ground 
covering.  Therefore,  after  landing,  the  automatic  scientific  station 
must  be  removed  from  thr.  shell  of  the  rocket  and  taken  to  a  distance  no 
less  than  several  tens  of  meters  from  the  landing  spot  in  case  the 
lamer  surface  is  covered  with  hard  rock,  anf’  no  less  than  hundreds  of 
r.eceis  if  it  is  covex-ed  with  a  layer  of  dust,  Ther»  the  equipment  of 
the  station  can  study  the  primeval  cevering  of  the  moon  both  from  the 
surface,  as  well  as  deep  samples. 

It  Is  novx  verp'  difficult  to  present  the  entire  hoTiplexity  cf  the 
teclumical  realization  cf  such  experiments,  which  are  under  conditions 
which  are  quite  vnltncvxn  to  us.  Thus,  for  e^'-'miple,  the  self  propelled 
automotic  scientific  station  delivered  to  ’’he  lunar  surface  evidently 
orust  be  eq-iipped  with  electronic  apparatus,  which  will  make  it  possible 
to  adjust  autonomously  in  the  micro-relief,  to  avoid  falling  into  the 
fissures  and  >^ollo’:s,  and  to  by-pass  sharply  elevated  obstacles.  In 
time,  autcn.’.atic  scientific  stations  can  be  created  which  will  circulate 
throughout  the  lunar  surface  which  is  available  to  them,  studying  all 
the  angles  of  the  moon  and  transmittiiig  to  the  earth  not  only  televised 
pictures,  but  also  tlie  results  of  a  detailed  examination  of  the  natxire 
of  our  Tiatural  satellites.  Electric  power,  necessary  for  feeding  the 
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systems  on  board,  the  scientific  apparatus,  radio  transnitters,  and 
electric  motors,  v;hich  serf's  to  motivate  the  autcMnatic  station, 
evidently  can  be  ensured  by  using  sclar  semi -conductor  batesries  along 
with  buffer  electro-chemical  batteries,  which  v;ork  v/hen  the  station  is 
temporarily  in  the  shade. 

Investigating  the  iioon  must  bring  to  life  a  number  of  new  fields 
of  Unov.'ledge, 


t'inilarly,  such  sciences  as  selenology,  selenophys ics,  and  seleno- 
chem, i stri'  will  develop,  apparently,  just  like  the  sciences  vje  all  knov;, 
such  as  geography,  geciog;/,  geophysics,  and  geocliemistr"/. 

The  proble-m  of  returning  the  equipment  to  the  earth  can  be  solved 
by  various  methods,  but  they  are  all  tied  up  vjith  preserving  reserves 
of  fuel  necessary  for  returning  the  rocket  to  earth  under  severe  lunar 
conditions  lasting  for  a  more  or  less  long  tine.  This  task  iv'ill  be 
far  from  s  i;iple  inasir.uch  as  sharp  daily  variations  in  temperature  of  the 
surface  of  tne  mcon  '.nthin  a  v/idc  range  are  characteristic  fer  the 
moon:  from  +132°  in  the  day  time,  ’..•hen  the  sun  is  in  its  renith,  to 
-160°  at  night.  The  temperature  of  the  i.ocaie  changes  during  'J'r.e  lunar 
days  (29.33  eartn  days)  within  these  ranges  depending  upon  the  height 
of  the  sun  arid  the  time  of  night. 


In  order  to  preserve  fuel  on  the  moon,  areas  are  desirable  that 
are  less  hot  and  which  have  a  less  c+angc  in  temperature.  Such  regions 
are  in  the  places  'where  the  solar  rays  light  up  the  lunar  surface  at  a 
small  angle.  Depending  upon  the  slant  of  the  solar  rays,  one  can  find 
a  surface  vfith  an  acceptable  temperature,  for  example,  in  the  narrov; 
regions  along  the  line  of  the  tenninator,  even  in  the  polar  regions. 
However,  the  use  01  the  terrriinatcr  area  presents  great  difficulties  due 
to  the  movem.cno  of  the  terminator  along  the  surface  vjith  a  speed  due 
to  the  rotation  of  the  moon  (from  0  at  the  poles  to  l^.h  ion/chas 
[kilometers  per  hour]  at  the  equator]. 

Due  to  the  insignificance  of  the  slant  of  the  lunar  equator  to  the 
ecliptic  plane,  the  region  with  a  relatively  constant  temperature  of  the 
surface,  close  to  -50°,  which  enters  the  position  of  the  sun  at  the  very 
horizon,  is  verj'  small  and  located  directly  at  the  poles  of  the  moon. 

In  the  course  of  the  lunar  day,  the  temperature  of  the  surface  does  not 
rise  above  50°  in  the  polar  regions  with  a  latitude  of  more  than  70°. 

The  temperatures  cited  are  averaged,  taking  into  account  cross  section 
of  the  relief. 

It  is  very  likely  that  the  polar  regions  of  the  moon  will,  there¬ 
fore,  be  the  most  suitable  for  landing  and  reverse  launching  of  rockets 
and  also  for  presenting  fuel  carriers,- 
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Placing  the  fuel  containers  at  a  shallow  depth  in  the  lunar 
ground  makes  it  possible.,  evidently,  to  regrilate  the  contents  thermo¬ 
statically  when  the  temperature  is  low.  Due  to  the  exceptionally  heat 
conductivity  of  the  outside  layer  of  the  lunar  ground,  the  temperature 
at  a  depth  of  less  than  a  meter  is  equal  to  approximately  -110°  and  it 
is  assumed  to  be  constant  during  the  lunar  days.  We  must  not  overlook 
the  possibility  of  detecting  warm  zones  in  the  lunar  ground  located 
near  volcanoes  which  are  still  active  and  have  not  congealed. 

The  climatic  conditions  impose  definite  limitations  on  the 
selection  of  a  fuel,  which  must  be  preserved  for  a  more  or  less  long 
time  on  the  lunar  surface.  Evidently,  when  additional  protective 
measures  have  been  carried  out  and  a  certain  loss  in  oxidizers  from 
evaporation  is  permissible,  the  utilization  of  low-burning  components 
of  fuel,  for  example,  liquid  o:^gen  or  liquid  fluorine,  are  either 
excluded  or  require  only  a  short  stay  of  the  rocket  with  those  oxidizers 
that  are  only  in  an  unlighted  part  of  the  lunar  surface.  High-burning 
components  of  fuel  xjill  have  a  definite  operational  advantage  when  used 
under  lunar  climatic  conditions. 

The  technical  possibilities  and,  even  more  important,  the  inadequacy 
of  our  knowledge  of  the  moon,  force  us  to  think  that  the  problem  of 
sending  an  ex.pcdition  to  the  mcon  is  not  of  primary  importance  at  this 
particular  moment.  However,  there  is  no  doubt  that  sooner  or  later 
rockets  with  crev;s  will  be  sent  to  the  moon.  The  realization  of  this 
stage  of  research  will  have,  great  advantages  in  the  sense  of  obtaining 
scientific  results,  but  at  the  same  time  xjill  complicate,  to  a  great 
extent,  both  the  realization  of  the  flight  itself  as  vjell  as  the  work 
on  the  moon  because  of  the  necessity  of  ensuring  the  safety  of  the  crew. 

Recently,  in  literature,  there  have  frequently  been  deliberations 
concerning  the  expediency  of  using  the  moon  as  an  intermediary  station 
in  interplanetary  flight,  but  this  expediency  is  only  illusory. 

Organizing  an  interplanetary  station  on  the  mcon  for  servicing 
flights  into  space  is  technically  unfeasible,  inasmuch  as  an  expenditure 
of  a  considerable  amoxjnt  of  power  is  necessary  for  landing  on  the  moon 
or  taking  off  from  it.  Using  jet  engines,  it  is  necessary  to  reduce 
the  speed  with  which  the  rocket  comes  in  contact  with  the  moon  to  about 
3,3  km/sek  [kilometers  per  second]  or  approximate  1;!^  twice  less,  depending 
upon  the  length  of  the  flight  and  the  trajectory  selected  for  landing 
on  the  moon,  and  during  the  take  off  from  the  moon  to  gather  the  first 
co^ic  speed  which  is  equal  to  2,li  km/sek. 

The  pull  of  the  moon  is  six  times  less  than  that  of  the  earth  and 
a  take  off  from  the  moon,  of  course,  will  demand  less  expenditure  of 
power  than  a  take  off  from  the  earth.  However,  even  these  expenditures 
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can  be  completely  avoided  if  an  interplanetary  station  were  built  in 
an  artificial  earth  satellite.  Moreover,  the  conditions  for  the 
existence  of  people  on  the  moon  can  scarcely  be  more  favorable  than 
in  artificial  earth  satellites.  On  the  moon,  it  is  also  necessary  to 
protect  oneself  from  vacuum,  solar  and  cosmic  radiation,  from  meteors 
and  microneteors.  Protection  from  the  high  surface  of  the  lunar 
surface  by  day  and  the  low  temperature  by  night  will  become  even  more 
complicated  when  using  the  polar  regions.  It  is  true  that  on  the  moon 
one  can  build  hermetically-sealed  housing  under  the  lunar  surface, 
but  this  vfould  require  power  for  heating  and  lighting. 

In  the  artificial  earth  satellite,  the  problem  of  protection  can 
be  solved  by  using  materials  delivered  from  the  earth.  However,  when 
the  artificial  satellite  is  placed  at  a  corrcctlj^  selected  distance, 
and  on  a  properly  adjusted  orbit  in  reference  to  the  earth,  an 
acceptable  amount  of  material  can  be  required  to  ensure  protection  of 
the  crew. 

The  realization  of  rocket  flights  to  heavenly  bodies,  in  the  first 
place  around  the  moon  and  then  to  the  moon,  particularly  with  crews  on 
board,  meets  with  a  number  of  limitations.  First  of  all,  the  selection 
of  the  time  of  i.aunching  and  the  flight  tarajectory  is  tied  up  not  only 
with  the  relative  position  of  the  earth  and  the  moon  when  they  revolve 
around  their  scces  and  arounu  the  sun,  but  I'/ith  the  necessity  of  ensuring 
control  of  a  flight  around  the  moon  or  landing  on  the  moon  from  those 
points  of  the  earth’s  sphere  where  observation  stations  are  located. 

Furthermore,  until  sufficient  experience  has  been  accisnulated,  it 
is  impossible  to  disregard  the  meteor  danger.  The  probability  of  a 
space  ship  bumping  into  a  large  meteor,  a  type  of  meteorite,  is 
negligibly  snail.  The  very  fine  metecr  dust  is  not  dangerous  for, 
moreover,  interplanetary  space  is  continuovisly  cleaned  by  solar 
pi’essure.  But  meteors  with  an  average  size  can  present  a  danger, 
hicrometeors  are  studied  using  high  rockets  and,  in  particular,  earth 
satellites  and  space  rockets  for  determining  their  possible  abrasive 
action  on  optical  systems,  solar  batteries  and  construction  materials. 
Cockpits  can  be  protected  from  sporadic  meteors  by  a  sufficiently 
stable  covering  or  by  a  screen;  however,  it  is  best  not  to  launch 
rockets  during  the  days  when  the  earth  cuts  across  the  orbits  of  the 
powerful  meteor  strcais  or  comets.  One  should  also  avoid  the  trajectory 
of  a  rocket  flight  which  cross  cuts  the  orbits  of  these  heavenly  bodies. 

The  degree  of  danger  of  meteor  streams  varies  depending  upon  the 
size  of  the  particles  which  form  them,  their  nature,  on  whether  they 
are  iron,  stone,  or  intermediate  formations,  and  also  on  their  speed 
relative  to  that  of  the  rocket  and  on  the  density  of  the  stream. 

Several  hundreds  of  meteor  streams,  moving  around  the  sun  along 


elliptical  orbits  with  a  rotation  period  of  from  one  year  to  125  years 
and  more,  are  knoim.  Also  known  are  the  dates  of  their  maximms  which 
enter  the  cross  section  of  the  earth^s  orbit  and  these  streams,  and 
those  days  in  which  It  would  be  more  dangerous  for  the  space  ship  to 
be  on  the  surface  of  the  earth,  under  protection  of  the  atmosphere  from 
the  most  intensive  meteor  streams.  The  passage  of  the  earth  tlrrough  a 
nucleus  of  meteor  streams  and  ccmiets  docs  not  take  place  each  year  and 
continues  for  a  different  length  of  time,  Inas;miCh  as  the  diameter  of 
a  cross  section  of  the  meteor  stream  sometimes  is  several  millions  of 
kilometers,  and  their  orbit  plane  is  usually  located  at  a  small  angle. 

Besides  the  meteor  streams  which  have  been  studied,  there  are 
others  still  unknotm.,  orbits  which  do  not  cross  cut  the  orbit  of  the 
earth.  Rocket-prospectors  of  interplanetary  space  must  fill  in  the 
gaps  in  our  l^ncwledge. 

It  is  toown  that  the  bodies  which  make  up  the  solar  system, 
including  the  majority  of  meteor  streams,  move  in  orbits  situated 
primarily'  in  the  ecliptic  plaiie.  The  flight  of  space  rockets  outside 
this  plane  uoi'.ld  decrease  the  probability  of  meeting  meteors,  micro- 
meteors  and  other  fragments  of  heavenly  bodies.  However,  flight  in 
such  relatively  clean  areas  is  energetically  less  feasible. 

Recording  the  collisions  of  meteor  particles  with  the  third  Soviet 
artificial  earth  satellite  has  indicated  that  the  impact  of  particles 
with  masses  approximately  from  one-eighth  billion  to  two  hundred  million 
parts  of  a  gram,  '/hich  have  an  energy  of  about  tens  of  thousands  up  to 
hmdreds  of  thousands  ergs,  iirere  fixed  when  the  equipraent  was  in 
operation.  Moreover,  it  was  established  that  the  particles  with  a 
mass  of  about  one  billionth  part  of  a  gram  can  meet  the  surface  of  the 
rocket  once  every  several  hours.  However,  on  15  May  1958,  the  number 
of  collisions  was  considerably  more  than  in  any  other  day;  on  this 
date  from  four  to  eleven  blows  per  square  meter  per  second  were  registered 
on  16  and  1?  May,  the  number  of  blows  was  decreased  four  thousand  times, 
then  fifty  thousand  times  and,  finally,  six  hundred  thousand  times, 

A  consoling  factor  is  the  lengthy  stay  of  the  third  Soviet  artificial 
earth  satellite  in  orbit,  making  nine  thousand  revolutions  around  our 
planet-.  The  path  parsed  by  it  for  one  half  year  constituted  about  one- 
third  billion  kilometers  at  the  edge  of  the  earth^s  atmosphere.  More¬ 
over,  the  hermetic  qualities  of  the  carrier  with  the  instruments  wore 
preserved  as  vrell  as  the  efficiency  of  the  system  for  regulating  the 
thermocycle  on  board  and  the  solar  batteries,  and  finally  the  efficiency 
of  the  "Mayak"  radio  transmitter.  The  value  of  the  observations 
increases  in  connection  with  the  considerable  size  of  this  satellite 
(see  Table  3),  It  is  evident  that  no  other  proof  is  needed  that  the 
acceptance  oJf  definite  steps  will  make  it  possible  to  make  even  a  space 
ship  livable. 
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VJhen  the  tine  of  take  off  and  the  flight  are  selected,  it  is 
necessary  to  take  into  consideration  the  situation  of  solar  activity, 
lihen  the  solar  activity  is  high,  power  thermonuclear  processes  on  the 
sun  are  accompanied  by  gigantic  explosions  and  ejections  of  coagulms 
of  ionized  matter  into  interplanetary  space,  as  Xirell  as  by  irradiations 
of  high  intensity  i^hich  are  dangerous  for  the  passengers  on  a  space 
ship.  The  maximums  of  solar  activity  are  observed,  on  an  average, 
ev«;iy  eleven  years  (to  be  more  exact  frora  l-lf'd.  to  16  years)  and  aie 
characterized  by  an  increase  in  spot  forraations  on  the  sun,  by  a  rise 
of  powerful  protuberances,  flares,  floccules,  intensive  radio  emissions 
in  waves  of  centimeter  and  meteor  ranges,  magnetic  storms,  destruction 
of  radio  communication,  and  by  disturbances  in  the  ionosphere.  It 
was  said  earlier  that  stoims  on  the  sun  are  not  possible.  However, 
during  the  period  of  sharp  maximums  of  solar  activity  and  during  the 
sharply  c:cpressed  activity,  fixed  on  the  sun,  rockets  ::ith  crews  should 
not  be  sent  into  space. 

Investigations  using  artificial  earth  satellites  and  space  rockets 
have  detected  radiation  belts  surrounding  our  planet.  In  the  zone  of 
these  belts,  the  intensity  of  radiation  is  many  times  more  than  the 
nor.iial  level  of  space  radiation  and  is  dangerous  for  living  organisms. 

The  origin  and  structure  of  the  radiation  belts  is  still  under  investi¬ 
gation,  but  it  is  already  clear  that  it  Is  necessary  to  develop  means 
which  will  lessen  the  dose  of  exposure  received  by  the  crex-/  during 
flights  in  this  zone,  Tne  lower  border  of  the  internal  belt  of  radiation, 
which  is  closest  to  the  earth,  is  situated  at  a  height  of  500  km  In  the 
western  hemisphere  and  1,500  km  in  the  eastern  hemisphere  (the  asymmetry 
is  caused  by  a  deviation  of  the  magnetic  dipole  relative  to  the  center 
of  the  earth).  The  upper  border  of  the  outer  radiation  belt  is  situated 
at  a  distance  of  ten  earth  radiuses  frora  the  center  of  our  planet. 

The  situation  of  orbits  of  inhabitable  satellites  in  this  zone  is 
intolerable.  Many  t^-pes  of  inhabitable  satellites  can  be  placed  vathin 
ranges  of  height  up  to  500-1,500  km.  The  inhabitable  satellites  which 
are  further  axvay  must  be  at  a  height  no  less  tlian  approximately 
50,000  Ion,  For  a  satellite  which  moves  around  the  earth  in  a  circular 
orbit  at  a  height  of  500  km,  the  speed  is  7»62  lon/sek,  and  the  period 
of  revolution  —  1  hour  3U,5  minutes.  At  a  height  of  50,000  km,  the 
orbital  speed  of  the  satellite  Is  2,66  km/sek,  the  period  of  revolution 
—  37  hours.  The  so-called  stationary  artificial  satellite,  with  a 
period  of  revolution  around  the  earth  equal  to  2lt  hours,  is  situated 
at  a  distance  U2,190  km  from  the  center  of  the  planet;  that  is.  In  the 
zone  of  increased  erposure. 

This  very  saine  problem  arises  as  the  space  rocket  approaches  the 
other  planets  of  the  solar  system  which  have  radiation  belts.  We  knov; 
now  that  direct  measuring  has  indicated  an  absence  of  a  noticeable 
magnetic  field  and  the  radiation  belts  tied  up  with  it  around  the  moon. 
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In  order  to  carry  out  the  first  flights  of  a  rocket  with  a  crexf 
into  space,  a  tirhole  series  of  various  types  of  problems  must  be  solved. 

In  the  beginning  stage  of  this  degree  to  v;hich  space  has  been  con¬ 
quered,  man  will  be  in  that  very  same  position  as  the  first  dis¬ 
coverers  of  the  tjnloiovm  seas  and  oceans  were  in  the  early  stages 
of  the  development  of  mankind.  Storms,  underwater  reefs,  shallow 
waters,  unknoi-m  curi'e.»ts,  and  ether  diffioultles  of  that  time  are 
unintentionally  compared  with  the  dangers  of  the  nascent  astro- 
navigation  —  solar  storms,  meteor  streams,  radiation  belts,  space 
radiation,  v;eightlessncss, 

I'Je  will  see  that  after  a  little  time  has  passed,  all  these 
dangers  will  also  be  overcome  in  the  victorious  march  of  mankind  on  the 
path  of  progress.  iJe  are  happy  that  the  Soviet  country,  thanks  to  its 
ideals,  to  social  structure,  to  the  developnent  o-f  science  and  technology, 
vrere  in  th.e  vanguard  of  humanity. 

The  triumph  of  Soviet  science  and  technology  fills  the  hearts  of 
the  Soviet  people  with  true  pride  and,  we  must  think,  the  hearts  of 
all  people  v:ho  arc  treading  the  paths  of  achievement  of  man's  reason, 
creating  this  new  epic  in  history. 


